Uncommon renal disorders in pregnancy can be challenging to manage given limited evidence in the literature to guide management. We present a series of three uncommon renal disorders in pregnancy: Von Hippel-Lindau disease, Gitelman syndrome, and Nutcracker syndrome. Previously published case reports with differing outcomes offer some guidance to the management of these disorders in pregnancy. In this case series, we address the management of these syndromes during pregnancy and discuss the maternal and fetal outcomes. All three of our patients had good maternal and fetal outcomes, which will contribute to current data on maternal and fetal outcomes in these rare diseases, which is limited.
Introduction
The care of pregnant women with renal disorders must be provided vigilantly by a multidisciplinary team to avoid potentially dangerous and preventable clinical consequences to the mother and fetus. Although patients may initially be asymptomatic, renal disorders may worsen during pregnancy and postpartum. Here, we present a series of three uncommon renal disorders in pregnancy: Von HippelLindau disease (VHL), Gitelman syndrome (GS), and Nutcracker syndrome (NS). Informed consent was obtained verbally from each patient to be included in this case series. Little information in the literature exists regarding the management of these disorders during pregnancy; case reports with differing outcomes have been published. We will address the management of these syndromes during pregnancy as well as discuss the maternal and fetal outcomes. These cases are important addition to the literature as data on maternal and fetal outcomes in these rare disorders are limited; additional research is needed as the current literature on the management of these disorders is also limited.
Case 1
A 30-year-old woman G4P1A2T0 with VHL disease diagnosed at age 12 presented to our obstetric medicine clinic at 22-week gestation. She had a history of pheochromocytoma, multiple renal cell carcinomas (RCCs), and a retinal tumor, which were all successfully resected; her pheochromocytoma was resected six years prior to presentation. After her first pregnancy two years prior, the patient was lost to follow-up and did not continue annual screenings for VHL. She denied symptoms; vital signs and physical examination were normal. Her blood pressure remained normal throughout pregnancy. She declined prenatal genetic testing. Eye exam, serum metanephrine levels, and magnetic resonance imaging (MRI) of the brain were normal. MRI of the spine revealed no spinal lesions but demonstrated bilateral renal masses. Urinalysis was negative. As gadolinium is typically avoided in pregnant patients, urology recommended further evaluation with renal ultrasound (US) rather than MRI without gadolinium. Renal US revealed multiple renal cysts and bilateral solid masses-a 2.9 cm mass in the right lower pole, a 2.3 cm mass in the left upper pole, and a 1.6 cm mass in the left upper pole-which were highly suspicious for RCC. Renal vein Doppler was not performed. Her prior abdominal MRI with gadolinium in 2012 revealed a 1.6 cm mass in the right upper pole, a 2.4 cm mass in the right lower pole, a 1.4 cm mass in the posterior right kidney, and a 1.6 cm mass in the left upper pole, which were stable from 2008. Given the discrepant results compared to the prior MRI, oncology evaluated the patient and deferred an abdominal MRI with gadolinium until postpartum as RCCs in VHL are typically slow growing. 1 The patient delivered a healthy 6 lb 8 oz (2948 g) girl at 40-week gestation by cesarean section secondary to fetal intolerance to labor. The patient was started on the contraceptive vaginal ring. Three months postpartum, abdominal MRI with gadolinium revealed a 2.4 cm renal mass in the lower pole of the right kidney (Figure 1(a) ) and a 1.8 cm renal mass in the upper pole of the left kidney (Figure 1(b) ). The patient was then referred for follow-up with her oncologist and for consultation with a surgeon for further evaluation.
Case 2
A 33-year-old G2P1 patient with GS presented to our clinic at 10-week gestation. After a successful pregnancy without complications 13 years prior, she experienced an eight-year history of muscle cramps, palpitations, and intermittent hypokalemia that responded to oral potassium and magnesium supplementation. Her diagnosis of GS was made clinically; she did not undergo genetic testing due to cost. She denied muscle cramps, fatigue, polyuria, nocturia, or joint pain. Her medications were amiloride 10 mg daily, magnesium oxide 1500 mg daily, and potassium chloride 160 mEq daily. Her vital signs and physical examination were normal. Potassium was 3.6 mEq/l and magnesium was 1.3 mEq/l. The patient was not compliant with the timing of laboratory testing and follow-up appointments. Throughout her pregnancy, she did complete laboratory testing every approximately 6-8 weeks. Her potassium level ranged from 3.4 to 3.7 mEq/dl (normal range 3.6-5.1 mEq/dl) and her magnesium level ranged from 0.9 to 1.3 mEq/dl (normal range 1.3-1.9 mEq/dl). Urinary levels were not obtained. Her bicarbonate level ranged from 23 to 26 mEq/dl (normal range 22-32 mEq/dl). She required no change in dosage of her amiloride or potassium chloride during pregnancy or labor as her potassium levels remained relatively stable. To our knowledge, the patient did not modify her dietary intake of potassium. If the patient were not compliant with potassium supplementation at the beginning of her pregnancy and became compliant during her pregnancy, this could explain the lack of increased potassium requirements, which is typically expected in pregnancy. Her magnesium oxide dosage was increased but it was unclear if the patient was compliant with her magnesium supplements as her magnesium level remained low and she was noncompliant with follow-up visits to our clinic. One week prior to her due date, she was induced by artificial rupture of membranes secondary to gestational hypertension. She delivered a healthy 7 lb 3 oz (3260 g) baby girl vaginally. Her blood pressure normalized two days after delivery.
Case 3
A 31-year-old G2P1A0T0 woman with NS, diagnosed five months prior, presented to our clinic at 13-week gestation. She denied flank pain; her blood pressure and kidney function were normal. Two months prior to becoming pregnant, the patient had an episode of gross hematuria. Workup at that time included a computed tomography (CT) of the abdomen and pelvis with intravenous contrast which demonstrated a dilated left gonadal vein (Figure 2(a) ) and dilated left parametrial vessels (Figure 2(b) ) consistent with left renal vein compression and suggestive of NS. She was referred to urology for further evaluation; based on her clinical picture and CT findings, urology confirmed a diagnosis of NS. She had an uncomplicated pregnancy without further episodes of hematuria and a spontaneous vaginal delivery of a healthy 9 lb 2 oz (4139 g) boy at 40-week gestation.
Discussion
VHL disease is a rare autosomal dominant, neoplastic disorder, which typically presents in young adulthood with a variety of benign and malignant tumors. 2, 3 The incidence of VHL is one in 36,000 persons. The most common tumors involve the central nervous system (CNS) (brain, spine, retina, and middle ear) and viscera (pancreas, kidney, adrenal, epididymis, and broad ligament). 2, 3 The majority of pregnant women with VHL have a favorable outcome with high fetal survival (96.4%) and low maternal morbidity (5.4%), 4 but concerns in pregnancy include CNS hemangioblastomas, which can cause increased intracranial pressure and complications with neuraxial anesthesia, and pheochromocytoma, which can mimic preeclampsia with grave consequences to the mother and fetus. 5 It is unclear whether pregnancy induces the growth and progression of tumors associated with VHL. 6, 7 A study by Frantzen et al. 6 demonstrated that pregnancy induces cerebellar hemangioblastoma progression in patients with VHL disease and leads a high pregnancy complication rate (17%) while two other studies demonstrated that pregnancy was not associated with growth or hemangioblastomas 7, 8 or RCC. 8 We were unable to find data on the growth of pheochromocytoma associated with VHL in pregnancy.
Annual screening for all VHL patients involves regular physical and ophthalmologic exams, serum or urinary catecholamines, MRI of brain and spine, and abdominal US or CT. Surgical management of existing symptomatic tumors should be determined on an individual basis. Pheochromocytoma is a feared complication of VHL in pregnancy that can present similarly to preeclampsia with high maternal and fetal mortality. Screening is crucial as early detection and management can improve outcomes. In pregnancy, urinary catecholamines should be checked in early, mid, and late pregnancy, and noncontrast MRI of brain and spine should be checked in the fourth month of pregnancy. Surgical resection may be indicated, preferably before 24 weeks of gestation or after delivery. 9 RCC in pregnancy is not well represented in the literature as it usually presents in later decades of life. In patients with VHL disease, nephron-sparing surgery or radiofrequency ablation can provide earlier treatment of small tumors and are associated with an improved overall renal prognosis. 10 However, an individualized decision may be made to postpone surgery until after delivery, as in the case of our patient. Spinal hemangioblastomas are typically in the thoracic rather than lumbar area. 11 However, due to concern for tumor rupture during neuraxial anesthesia, spinal imaging by MRI is crucial. Given the risk of CNS hemangioblastoma in VHL, cesarean section may be considered to avoid the increase in cerebrospinal fluid pressure that occurs during vaginal delivery. 9 Given a 50% risk of inheritance, genetic counseling should be offered to patients, and women should be provided preconception counseling. 6 Described in 1966 by Gitelman et al., 12 GS is an autosomal recessive disorder with a prevalence of one in 40,000 persons. GS is caused by a mutation in the SLC12A3 gene on chromosome 16 (16q13) which results in a loss of function of the thiazide-sensitive sodium chloride cotransporter causing hypokalemia, hypomagnesemia, metabolic alkalosis, and hypocalciuria due to the increased volume of sodium delivered to the distal convoluted tubule.
Characteristic features include salt craving, fatigue, and orthostatic hypotension. Although GS patients are typically normotensive at rest, there is noted activation of the renin-angiotensin-aldosterone axis. 13 Because hypomagnesemia and hypokalemia tend to worsen during pregnancy due to the expansion of the extracellular volume and increased renal clearance, the management of maternal GS can be challenging. Data are limited to case reports with the mainstay of therapy being potassium and magnesium supplementation. Talaulikar and Falf 14 in 2005 reported a sixfold increase in potassium and magnesium requirements in their patient. GS has been associated with oligohydramnios and intrauterine growth restriction (IUGR), as well as significant maternal morbidity due to electrolyte imbalances. 13, 15 Basu et al. 15 reported that normalization of potassium and magnesium levels is not required for a good obstetric and neonatal outcome, but due to the expected physiologic demands of labor and delivery, careful monitoring and replacement of electrolytes during the course of labor is prudent. Although spironolactone has been associated with feminization of male fetuses in rat studies, 16 its use in a pregnant patient with GS has been reported. 17 Amiloride, eplerenone, or indomethacin increase potassium concentrations in patients with GS 18 ; amiloride has been used in a case report to treat hypokalemia during pregnancy with successful outcome. 19 Of the 24 reported pregnancies in 18 women with GS, 14, 15, 17, [20] [21] [22] [23] [24] 20 had fetal complications. Six pregnancies were complicated by oligohydramnios, one was complicated by IUGR, and one resulted in fetal demise at 28-week gestation in the setting of poorly controlled electrolyte levels, although multiple other cases have reported successful pregnancy without sustained normalization of electrolyte levels. 17, 25, 26 NS results from the compression of the left renal vein (LRV) by the aorta and superior mesenteric artery (SMA), which can lead to venous hypertension, development of intra-and extra-renal collaterals, and gonadal vein reflux. 27 While patients with NS are often asymptomatic, some may experience hematuria, flank pain, varicocele, orthostatic proteinuria, and orthostatic intolerance. The prevalence of NS is unknown but may be slightly higher in females. 28 NS is not hereditary, and low body mass index may predispose patients to development of the syndrome. 29 US, CT, and MRI are used to diagnose NS with US being the preferred tool. 28, 30 Management ranges from observation to nephrectomy, based on symptom severity. Acetylsalicylic acid may reduce fatigue, pain, and hematuria in NS. Surgery is reserved for patients with severe symptoms and includes stenting of the LRV, ligation of collateral veins, LRV or SMA vascular transpositions, and renal autotransplantation. 28, 31 Although NS is generally benign and associated with a very good prognosis, physiological changes in pregnancy may cause a widening of the diameter of the aorta that further compresses the LRV. 32 Pregnant patients typically present with hematuria, pelvic congestion syndrome, or vulvar varicosities 33, 34 ; NS should be in the differential diagnosis of postpartum patients with hematuria. Management does not differ in pregnancy, but there is limited evidence-based literature on the management of NS in pregnancy. However, pregnant women who received stent placement should receive anticoagulation to prevent thrombosis. 35 In conclusion, providers should be aware of the common concerns of these uncommon disorders during pregnancy. Concerns in VHL disease during pregnancy include adequate screening, potential tumor progression, and development of pheochromocytoma, as well as complications with anesthesia and delivery. Encouragingly, VHL in pregnancy is associated with a high fetal survival rate and low maternity morbidity. GS in pregnancy, if managed with electrolyte supplementation and proper surveillance for oligohydramnios and IUGR, is likely to have a favorable outcome. Maternal symptoms may worsen during the pregnancy, requiring increased supplementation and comprehensive peripartum observation. There is little evidence of fetal risk in previously reported cases. Additional research is needed to better understand the impact of NS in pregnancy, along with appropriate treatment plans to avoid complications. Proper surveillance, vigilant management, and appropriate treatment plans and mode of delivery will likely effect favorable maternal and fetal outcomes in pregnant women with these rare renal disorders. Again, additional research is needed, as current literature on the management is limited to case reports.
